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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to amelioration of the wheel structure of a car. 
[0002] 

[Description of the Prior Art] If drawing 10 shows the schematic diagram of the wheel currendy used 
from the former and explains it with reference to this drawing 10 , it is known that the air column 
resonance in the closed space 5 formed with a tire 1 and a wheel 10 during car transit is the cause of 
worsening a load noise from the former. In detail, an air column resonance is a resonance which a 
random vibration inputted into a tire 1 from a road surface vibrates the air in a closed space 5, 
consequently a resonance phenomenon happens near the air column resonance frequency of a closed 
space 5, and is generated. 

[0003] Although this air column resonance frequency is generally decided on the basis of the formula 
shown with the die length from f=c/2pir however fair column resonance frequency, c:acoustic velocity, 
and r.wheel center to the direction center section 20 of a path of a closed space, when the tire ground 
plane 17 deforms by car weight, the peak of an air column resonance frequency is divided into plurality 
in fact. Anyway, the cross-section configuration of a closed space 5 is not based on rotation of a wheel 
12, but by the conventional wheel structure, it becomes constant value, and r of the above-mentioned 
formula always resonates on the same air column resonance frequency, and becomes a jarring sound 
with high sound pressure level from an always fixed thing. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, by having the approximately cylindrical ring 
which contained in JP,9-1 1704, A the layer which changes from at least one viscoelasticity ingredient to 
the peripheral face of a tire wheel as a means to solve the noise from a wheel, the mechanical oscillation 
of a wheel is absorbed and the technique of reducing the noise of a wheel is indicated. However, since 
this technique was not what controls generating of columnar resonance fundamentally, it had the 
technical problem that sufficient noise-reduction effectiveness was not acquired. 
[0005] It was originated in view of the above-mentioned technical problem, and this invention aims at 
offering the wheel structure of a car which enabled it to reduce effectively the noise generated according 
to the columnar resonance in the closed space of a wheel. 
[0006] 

[Means for Solving the Problem] For this reason, the time amount which resonates with a single 
resonance frequency is shortened, and it enables it to reduce the noise accompanying an air column 
resonance by changing the cross-section configuration of a closed space in a hoop direction in the wheel 
structure of the car of this invention, so that it may change with rotation of the wheel which the air 
column resonance frequency of the closed space which is surrounded by a wheel and the tire and is 
formed becomes from a wheel and a tire. 
[0007] 

[Embodiment of the Invention] Hereafter, with a drawing, when the gestalt of operation of this invention 
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is explained, drawing 1 - drawing 5 show the wheel structure of the car as the 1st operation gestalt of 
this invention. Drawing 6 shows the wheel structure of the car as the 2nd operation gestalt of this 
invention, drawing 7 shows the wheel structure of the car as the 3rd operation gestalt of this invention, 
drawing 8 shows the wheel structure of the car as the 4th operation gestalt of this invention, and drawing 
9 shows the wheel structure of the car as other operation gestalten of this invention. It explains based on 
these drawings. However, in drawing 1 - drawing 9 , the same component as the above-mentioned 
conventional example gives the same sign. 

[0008] When the wheel structure of the car of the 1st operation gestalt of this invention is explained, as 
shown in drawing 1 , first, to the peripheral face 3 of the rim section 6 of the wheel 10 of a car The 
cross-section configuration of the closed space 5 which is surrounded by the tire 1 of the perimeter from 
which the radii-like bulkhead IS constitutes a wheel 12 as side view is arranged at four regular intervals 
and shows drawing 2 and drawing 3 by having one eighth of die length about, and the wheel 10, and is 
formed in them is changed in the hoop direction. 

[0009] Since the wheel structure of the car of the 1st operation gestalt of this invention is constituted as 
mentioned above, as are shown in drawing 2 , and it rotates abbreviation 1 / 8 from the condition A that 
there is no bulkhead 15 in rim section 6 peripheral face 3 which counters the tire ground plane 17, and 
its condition and is shown in drawing 2 , air column resonance frequencies differ in the condition B that 
a bulkhead 15 is in the above-mentioned part. In addition, in drawing 2 and drawing 3 , the sign 20 
shows the direction center section of a path of a closed space 5. 

[0010] When grounding directly under the part where the bulkhead 15 is arranged in detail (condition B) 
The distance HB between the tire inner skin 8 in the tire ground plane 17 and the peripheral face 3 (field 
27 of a bulkhead 15) of the wheel 10 which counters this tire inner skin 8 Since it becomes short by the 
height of a bulkhead 15 compared with this distance HA in the case (condition A) of grounding directly 
under a part without a bulkhead 15, the direction center section 20 of a path of a closed space 5 displaces 
to a wheel 12 periphery side. 

[001 1] For this reason, in Condition A and the Condition B, the touch-down section cross-section height 
of a closed space 5 will differ, and the locations of the direction center section 20 of a path in the touch- 
down section of a closed space 5 will also differ. As mentioned above, since an air column resonance 
frequency is decided by die-length r from a wheel center to the direction center section 20 of a path, air 
column resonance frequencies differ in each condition. And with rotation of a wheel 12, as shown in 
drawing 4 , it comes to change continuously between the air column resonance frequency a and a 1 (refer 
to an example and the continuous line to attach) in Condition A and the air column resonance frequency 
b in Condition B, and b' (refer to an example and the broken line to attach). 
[0012] Consequently, that (refer to the conventional example and the dashed line to attach) which 
resonates on the always same frequency even if the air column resonance frequency in a closed space 5 
is not based on rotation of a wheel 12 but a wheel 12 rotates in the conventional, always fixed wheel 
structure is received. Since an air column resonance frequency is changed by making abbreviation 1 / 4 
rotation of a wheel 12 into a round term according to the wheel structure of this operation gestalt, the 
time amount which resonates on a single frequency becomes short, and as a continuous line and a 
broken line show to drawing 4 , the noise level accompanying an air column resonance frequency 
becomes low. The noise can be made hard for sound pressure level to become low and to sense for crew, 
since an air column resonance frequency is moreover divided into a large number. 
[0013] Furthermore, if the noise level of an air column resonance falls, since the amplitude of the air 
column resonance frequency domain transmitted to a wheel 10 will also fall, the noise accompanying 
resonance of the wheel 10 resulting from an air column resonance can also be reduced. On moreover, a 
frequency higher than the bell mode in which the car cross-direction both ends of a wheel 10 displace 
and resonate to hard flow by the cross direction focusing on a spindle on a wheel 10, respectively, and 
bell mode Although there is a resonant frequency in the two modes with the bending mode in which the 
above-mentioned part displaces and resonates in this direction by the cross direction focusing on a 
spindle, respectively When said two natural frequencies exist in the frequency domain near [ where the 
amplitude is still large ] an air column resonance frequency rather than other frequencies among the 
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frequencies inputted into a wheel 10, there is **** resonance of a wheel 10 amplifies and it becomes 
impossible to reduce noise level effectively. 

[0014] However, the natural frequency in the bending mode mentioned above is proportional to the 
flexural rigidity of a wheel 10, since the natural frequency in bell mode is in inverse proportion to the 
weight of a wheel 10, if the above-mentioned bulkhead 15 is formed in the peripheral face 3 of a wheel 
10, the natural frequency in bending mode will go up with the improvement in flexural rigidity of a 
wheel 10, and the natural frequency in bell mode will fall with the increment in weight. Therefore, since 
both natural frequencies can be removed from an air column resonance frequency domain by adjusting 
the board thickness of a bulkhead 1 5, the quality of the material, weight, etc. even if the natural 
frequency of a wheel 10 is in an air column resonance frequency domain as a continuous line shows to 
drawing 5 , magnification (refer to the dashed line of drawing 5 ) of resonance of the wheel 10 which 
was easy to produce conventionally can also be prevented. 

[0015] Next, explanation of the wheel structure of the car as the 2nd operation gestalt of this invention 
loops the peripheral face 3 of the rim section 6 of a wheel 10 around the band 30 in this wheel structure, 
as shown in drawing 6 . It has the shape of toothing which continued by side view, twists around the 
peripheral face 3 of the rim section 6 of a wheel 10, and is fixed by combining the attachment section 28 
of both ends mutually, and this band 30 is changing the cross-section configuration of a closed space 5 
to the hoop direction with this band 30 while equipping those both ends with the attachment section 28. 
Since it is constituted as mentioned above, it not only can acquire the above-mentioned operation gestalt 
and the same noise-reduction effectiveness as abbreviation, but the wheel structure of the car as the 2nd 
operation gestalt of this invention has the advantage whose posterior matter injury is attained while 
being able to simplify a production process. 

[0016] Next, explanation of the wheel structure of the car as the 3rd operation gestalt of this invention 
makes the configuration of rim section 6 peripheral face 3 of a wheel 10 itself configurations other than 
a perfect circle in this wheel structure, as shown in drawing 7 . Since the wheel structure of the car as the 
3rd operation gestalt of this invention is constituted in this way and is changing the cross-section 
configuration of a closed space 5 to the hoop direction, it can acquire each above-mentioned operation ' 
gestalt and the same noise-reduction effectiveness as abbreviation. 

[0017] Furthermore, if the wheel structure of the car as the 4th operation gestalt of this invention is 
explained, as shown in drawing 8 , by this wheel structure, bulkhead 15* will be partially prepared in the 
tire inner skin 8, and the cross-section configuration of a closed space 5 will be changed in the hoop 
direction. Since the wheel structure of the car as the 4th operation gestalt of this invention is constituted 
in this way and is changing the cross-section configuration of a closed space 5 to the hoop direction, it 
can acquire each above-mentioned operation gestalt and the same noise-reduction effectiveness as 
abbreviation. 

[0018] Although the noise was furthermore reduced with the above-mentioned operation gestalt 
according to the operation which changes the air column resonance frequency in a closed space 5 with 
rotation of a wheel 12 by making it change from a wheel center to rotation of a wheel 1 2 with die-length 
r (the die length of direction Chuo Line of a path of a closed space 5) to the direction center section 20 
of a path of a closed space 5 Even if it changed the cross-section configuration of a closed space 5 by 
research of the developers concerning this invention so that the cross section of a closed space 5 might 
be changed by rotation of a wheel 12, it became clear that the air column resonance frequency in a 
closed space 5 can be changed by rotation of a wheel 12. 

[0019] If bulkhead 15" is prepared in the cross direction side face of a tire inside as shown in drawing 9 
(a) and (b), there In the condition that bulkhead 15" is in the part equivalent to the tire ground plane 17 
in a closed space 5, and the condition that there is no bulkhead 15" in said part Since the cross sections 
of said part differ, an air column resonance frequency can be changed by rotation of a wheel 12 like the 
above-mentioned operation gestalt, and the noise can be reduced. 

[0020] In addition, with this operation gestalt, although a bulkhead 15, 15\ and 15" were considered as 
four or the configuration arranged two, if it is the configuration which arranges the bulkhead which has 
the die length of the abbreviation 1/4 of perimeter length in a tire inside or rim section 6 peripheral face 
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3 of a wheel 10 to 2 regular intervals, the time amount which resonates on a single air column resonance 
frequency can be shortened most, and the noise can be reduced most. 

[0021] Moreover, in 2.5% or more (2.5% or more of or abbreviation), then an air column resonance 
frequency, the cross-sectional area of a bulkhead 15 can be effectively shifted to the cross-sectional area 
of a part without a bulkhead [ in / for the direction of path shortest section die length of a closed space 
5 / 97% or less (97% or less of or abbreviation) or the closed space 5 of the longest section die length ] 
except tire ground-plane 17, and much more noise-reduction effectiveness is acquired. 
[0022] 

[Effect of the Invention] As explained in full detail above, according to the wheel structure of the car of 
this invention, the time amount which resonates on a single air column resonance frequency can be 
shortened, and there is an advantage to which the noise level accompanying an air column resonance can 
be reduced. 



[Translation done] 
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